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System performance specification and System verification planʯͱʮIntegration sys-
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ϑΟʔνϟηοτ ςετΧςΰϦ ࢓༷߲໨ ظ଴݁Ռ ςετύϥϝʔλ
TFa
TCa SIa1 ERa1 TP1,TP2
SIa2 ERa2−1 TP1,TP3,TP4
ERa2−2 TP1,TP4
TCb SIb1 ERb1 TP5,TP6,TP7






TC = {TCa, TCb, TCc, · · · }Λྻڍ͢Δɽͦͯ͠ɼTCʹରԠ͢Δ࢓༷߲໨ SI
ͱظ଴݁ՌERྻڍ͢Δɽද 2.4ͷྫͩͱɼTCaʹରԠͯ͠SIa1,SIa2Λྻڍ͠
͍ͯΔɽ࢓༷߲໨ʹΑͬͯ͸ظ଴݁Ռ͕ෳ਺ʹͳΔ͜ͱ͕͋ΔɽͦͷͨΊɼSIa1




















































ղ౴ྫ 0 2 1 0 2 1 0 1 0 2 9 100%
ςετΧςΰϦ
ະద༻
0 2 0 0 0 1 0 1 0 1 5 56%
ςετΧςΰϦ
ద༻
















ద༻ͳ͠ ద༻͋Γ ద༻ͳ͠ ద༻͋Γ ద༻ͳ͠ ద༻͋Γ
ೖྗA N/A N/A N/A N/A
ม׵A
˓ ˓ 1 1 5(3) N/A
˓ ˓ N/A 1 1 N/A
ม׵ B N/A N/A N/A N/A
αϙʔτA N/A N/A N/A N/A
αϙʔτ B
˓ N/A 1 N/A 2
˓ N/A 1 N/A 2
ग़ྗA ˓ ˓ 1 1 N/A 2
ग़ྗ B N/A N/A N/A N/A
ஷଂA ˓ ˓ 1 1 3(1) 2
ஷଂ B N/A N/A N/A N/A
૬ޓ࡞༻A
˓ ˓ N/A 1 1 1
N/A N/A N/A N/A






























































































࿦ཧతػೳߏ଄ ςετΧςΰϦ ࢓༷߲໨ ظ଴݁Ռʗ֬ೝ಺༰
ೖྗௐ੔
ର޲ػೖྗ – –




























































































































ද 3.3: 1ճ໨ͷ࣮ݧͷάϧʔϓ 2ʢTM2ʣͰͷൺֱ݁Ռ
ςετΧςΰϦ
ظ଴݁Ռ਺ ύϥϝʔλ਺
ద༻ͳ͠ ద༻͋Γ ద༻ͳ͠ ద༻͋Γ
ೖྗ 0 0 0 0
ม׵ 1 1 3 3
ग़ྗ 1 1 2 2
ஷଂA 0 1 0 1
ஷଂ B 0 1 0 3
αϙʔτ 0 0 6 0
૬ޓ࡞༻
0 1 0 2
0 0 0 0
0 0 0 0












































TM1 TM2 TM3 TM4 TM5 TM6 TM7 TM8
ม׵ B A B B B B A A
ೖྗ B B B B B B A B
ग़ྗ - - - - - A+ A A
ஷଂ - A+ - A+ A+ - A A
αϙʔτ B B B B B B B A




























































e1a(߹ܭ 1a)Ͱ͸ɼ࠷ߴ఺͸ 5Ͱ͋Γɼதԝ஋͸ 1Ͱ͋ͬͨɽਖ਼ղ਺ͱͨ͠਺
͸ 9ͳͷͰɼඇৗʹ௿͍஋Ͱ͋ͬͨɽϨΫνϟʔޙͷ e1b(߹ܭ 1b)Ͱ͸தԝ஋

































ද 3.6: e1a͔Β e1c·Ͱͷԋश݁ՌͷมԽ
࿦ཧతػೳߏ଄ ςετΧςΰϦ ೉͠͞ ޮՌ
1 ೖྗௐ੔ Ϙλϯ ೉ த
2 ग़ྗௐ੔ Ի੠ग़ྗ த ߴ
3 ม׵ Իྔ қ ௿
4
ஷଂ
ઃఆอଘ 1 ೉ த
5 ઃఆอଘ 2 ೉ ߴ




8 ઃఆڞ༗ 1 ೉ த
9 ઃఆڞ༗ 2 ೉ த
೉͠͞ɹ 0-10೉ɹ 11-25தɹ 26-қ































2 ςετέʔε ೖྗ஋ɼΞΫγϣϯɼظ଴݁Ռ ࣮૷త
3 P-V(ύϥϝʔλ/஋ʣ ύϥϝʔλͱ஋ ෼ੳత
4 γφϦΦ ૢ࡞खॱͱͯ͠هࡌ ࣮૷త



































































͍͏ύλʔϯʹͳΔɽ·ͨɼSoj ͔Βೖྗ͢Δ਺஋ Inj ʹରͯ͠ɼอ࣋σʔλ
Dsj Ͱ͋Δݻఆൺ཰Λ࢖ͬͯܭࢉΛߦ͏৔߹ɼTaj ͸Dsj Λݺͼग़͠ɼܭࢉʹ
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͹ɼද 4.2Ͱ͸ɼ૬ޓ࡞༻͕ 2ߦ͋Δ͕ɼ͜ͷதʹؚ·Ε͍ͯΔ࢓༷߲໨ͷ I/O
ςετσʔλύλʔϯ͸ P4ͱ P1ͱͳΔ͜ͱ͕֘౰͢Δɽ͜ͷ࣮ݧ݁Ռ͔Β͸ɼ
ද 4.2ͱද 4.3͕ࣔ͢ͱ͓Γɼ P1ɼ P2ɼ P4ɼ P7͕ϑΟʔνϟηοτʹରԠ͢
Δ I/OςετσʔλύλʔϯͱͳΔɽ
I/OςετσʔλύλʔϯͰධՁϨϕϧͷ਺Λू໿ͨ݁͠Ռ͕ද 4.4ͱද 4.5







ද 4.2: Իָ࠶ੜػثͷԋश݁Ռͱ I/Oςετσʔλύλʔϯ
࿦ཧతػೳߏ଄
άϧʔϓ
TM1 TM2 TM3 TM4 TM5 TM6
ೖྗ P4 B B B B B B
ग़ྗ P7 - - - - - A+
ม׵ P1 B A+ B B B -
ஷଂ P2 - A+ - A+ A+ -
ஷଂ P4 B B B B - B
αϙʔτ P1 B B B B B B
૬ޓ࡞༻ P1 B A+ A+ A+ A+ A+
૬ޓ࡞༻ P4 B B B A+ B A+




ೖྗ P1 B B
ೖྗ P7 A -
ग़ྗ P4 B B
ग़ྗ P4 A A
ग़ྗ P7 B B
ม׵ P7 A A
ஷଂ P2 A+ A+
ஷଂ P7 A A
αϙʔτ P1 - A+
αϙʔτ P1 B B












A+ A - B
P1 6 0 1 11 35.3%
P2 3 0 3 0 100.0%
P4 2 0 1 15 11.8%
P7 1 0 5 0 100.0%
ׂ߹ = (A+ + A) /(A+ + A + B)





A+ A - B
P1 1 0 1 4 20.0%
P2 2 0 0 0 100.0%
P4 0 3 0 3 50.0%
P7 0 5 1 2 71.4%
ׂ߹ = (A+ + A) /(A+ + A + B)
࣮ݧʹͯར༻ͨ͠ 2ͭͷԋश୊ࡐʹର͢Δςετ෼ੳͷߨࢣղ౴ྫΛ I/Oςε
τσʔλύλʔϯʹ෼ྨͨ݁͠Ռ͕ද 4.6Ͱ͋Δɽ͜ͷ࣮ݧͷ୊ࡐʹͯ࢖ΘΕͨ












































































































͢΂͖࢓༷߲໨ͱͯ͠ಛఆ͢Δ৔߹Ͱ͋Δɽද 4.7Ͱ͸ɼςετର৅ͷ Tak ΁
ͷσʔλೖྗʹରͯ͠ Talͷ݁ՌΛग़ྗ͢Δ΋ͷ͸ɼI/Oςετσʔλύλʔϯ























ཧ࿈ಈΛڍ͛ͨɽׂΓࠐΈ͸ɼTak ͷ࣮ߦதʹଞͷ༏ઌ౓ͷߴ͍ Tal ͕ڧ੍త






























































































































P1 P2 P3 P4 P5 P6 P7 P8 P9
Ξοϓϩʔυ ˓ ˓ ˓ ˓ X ˓ ˓ X ˓












ύλʔϯ P1 P2 P3 P4 P6 P7 P9 ߹ܭ
TCͱ I/O 24 6 12 14 3 7 12 78
ݱ࣮ͷ PJ 17 6 10 10 3 5 8 59
71% 100% 83% 71% 100% 71% 67% 76%
άϦουϏϡʔ
ύλʔϯ P1 – – P4 – P7 P9 ߹ܭ
TCͱ I/O 25 – – 13 – 14 4 56
ݱ࣮ͷ PJ 5 – – 5 – 8 4 22
20% 38% 57% 100% 39%
67

























ද 4.12: I/Oςετσʔλύλʔϯʹͯಛఆͨ͠ςετ৚݅ (1/4)











































































































ද 4.13: I/Oςετσʔλύλʔϯʹͯಛఆͨ͠ςετ৚݅ (2/4)










































άϦουϏϡʔ ϝοηʔδ બ୒ը໘ॳظදࣔ ʮը૾Λબ୒ʯͱදه
͕ग़Δ͜ͱ
P1 ೖྗɿจࣈग़ྗɿจࣈ






























ද 4.14: I/Oςετσʔλύλʔϯʹͯಛఆͨ͠ςετ৚݅ (3/4)




















































































ද 4.15: I/Oςετσʔλύλʔϯʹͯಛఆͨ͠ςετ৚݅ (4/4)
ϑΟʔνϟηοτ ςετΧςΰϦ ࢓༷߲໨ ظ଴݁Ռ I/O ೖग़ྗσʔλ

















άϦουϏϡʔ ը໘্ૢ࡞ શͯબ୒ϘλϯԡԼ ը໘্ͷશͯͷը૾
ʹνΣοΫ͕ͭ͘͜ͱ
p1 ೖྗɿબ୒ग़ྗɿΞΠίϯ
άϦουϏϡʔ ը໘্ૢ࡞ ະબ୒ͷը૾ΛԡԼ ը૾ͷνΣοΫ͕ͭ͘
͜ͱ
p1 ೖྗɿબ୒ग़ྗɿΞΠίϯ





































































ͷҰཡΛද 4.16͔Βද 4.21ʹྻڍͨ͠ɽ͜ΕΒͷςετ৚݅͸ I/Oςετσʔ
λύλʔϯΛ࢖ͬͨγϛϡϨʔγϣϯͰ΋͢΂ͯಛఆՄೳͰ͋ͬͨɽ
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ද 4.16: ࣮ϓϩδΣΫτͷςετͰ࢖ΘΕͨςετ৚݅ (1/6)

















































































































ද 4.17: ࣮ϓϩδΣΫτͷςετͰ࢖ΘΕͨςετ৚݅ (2/6)


















































































































ද 4.18: ࣮ϓϩδΣΫτͷςετͰ࢖ΘΕͨςετ৚݅ (3/6)






















































































































ද 4.19: ࣮ϓϩδΣΫτͷςετͰ࢖ΘΕͨςετ৚݅ (4/6)









































































































ද 4.20: ࣮ϓϩδΣΫτͷςετͰ࢖ΘΕͨςετ৚݅ (5/6)


















































































































ද 4.21: ࣮ϓϩδΣΫτͷςετͰ࢖ΘΕͨςετ৚݅ (6/6)
ϑΟʔνϟηοτ ςετΧςΰϦ ࢓༷߲໨ ظ଴݁Ռ I/O ೖग़ྗσʔλ






























































͢Δ [87] [88] [89]ɽσʔλϑϩʔςετͷ໢ཏج४Ͱ͋Δશ࢖༻๏ʢAU๏ʣΛ






































1ͭͷมߋQʹ͍ͭͯߟ͑ΔɽมߋQ͸ɼλεΫ܈ Taͷ͋ΔλεΫ Tai ʹ
ରͯ͠ߦΘΕͨͱ͢ΔɽมߋQ͸ɼίʔυͷ࡟আ΍௥ՃΛؚΈɼͦͷ݁Ռ Tai


























































































































ද 5.1: ֦ு CRUDਤ
λεΫ σʔλετΞ ݯઘ

























ද 5.2: தؒͷ֦ு CRUDਤͷྫ
λεΫ σʔλετΞ ݯઘ
Ds1 Ds2 Ds3 So1 So2 So3
Ta1[St1] CU In
Ta3[St1] C In





ྗ (In)ɼ΋͘͠͸ Tai͔ΒSok΁ͷग़ྗ (Out)ͷ৘ใΛ෇Ճ͢Δɽಛఆ͠
ͨ Taiʹରͯ͠ɼೖྗͱͳΔ Sok ʹ InΛهೖ͠ɼDsj ʹ͍ͭͯ͸CRUD
ਤΛࢀরͯ͠ C ͔ U ͔ D͔ͦͷ૊Έ߹Θ͔ͤΛهೖ͢Δɽதؒͷ֦ு
CRUDਤͱͯ͠ྫࣔͨ͠ද 5.2Ͱ͸ɼ3ͭͷݯઘ {So1ɼSo2ɼSo3}ͱ 3ͭͷ
















C R U D
S{Ta} C ʷ ʷ ʷ ̋
R ̋ - ̋ -
U ̋ - ̋ ʷ
D ̋ - ̋ ʷ
ද 5.4: ׬੒֦ͨ͠ு CRUDਤͷྫ
λεΫ σʔλετΞ ݯઘ



















1 ֓ཁ Ta1C → Ta2R
2 ֓ཁ Ta1U → Ta2R
3 ֓ཁ Ta3C → Ta2R














Δ Ta1͸ɼDs1ʹରͯ͠CͱU ͷૢ࡞Λߦ͍ͬͯΔɽ೾ٴλεΫ Ta2ͷ





Λলུͯ͠΋Α͍ɽද 5.4ͷྫʹ͓͚Δશ૊Έ߹Θͤ͸ɼTa1C → Ta2Rɼ















































ςετϕʔεͰ͋Δ DFDʹؚ·ΕΔλεΫ਺N ͸ 6Ͱ͋Δ͕ɼมߋ͕ೖͬ
ͨ৽نϑϥΠτ༧໿ͷมߋλεΫ͸ɼද 5.7ͷCRUDਤΛ֬ೝ͢ΔͱϑϥΠτ




ଓ͍ͯɼTa1 ͱ Ta2 ͷ಺෦ग़ྗΛ֬ೝ͢ΔɽTa1 ͸ Flight infoDs1 ʹରͯ͠
ݕࡧ৚݅Λ༩͍͑ͯΔͷΈͰ಺෦ೖྗ͸͍ͯ͠ͳ͍ͨΊɼมߋλεΫ܈P{Ta}


























































ද 5.8: ϑϥΠτ༧໿γεςϜͷத֦ؒு CRUDਤ
λεΫ σʔλετΞ ݯઘ
Ds1 Ds2 So1 So2 So3 So4
Ta1















ද 5.9: ϑϥΠτ༧໿γεςϜͷ֦ு CRUDਤ
λεΫ σʔλετΞ ݯઘ
Ds1 Ds2 So1 So2 So3 So4
Ta1 R Out


































































































ද 5.11: ϑϥΠτ༧໿ొ࿥ͷը໘ભҠਤͷ S1ύεҰཡ


































































11 Flight table Cansell ∨ ʷ Flight
Booking
Search [ETDɾFromɾTo] Flight table
12 Flight table OK [FlightNo] Flight
Booking
Search [ETDɾFromɾTo] Flight table








15 Flight table Cansell ∨ ʷ Flight
Booking
Graph Graph/list

































22 Graph/list ʷ ∨ Exit Flight
Booking
Search [ETDɾFromɾTo] Flight table




24 Graph/list ʷ ∨ Exit Flight
Booking
Graph Graph/list






26 Login OK Flight
Booking
Search [ETDɾFromɾTo] Flight table
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